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(54) INK JET RECORDER 

(57)Abstract 

PURPOSE: To correctly judge exhaustion of ink by a 
method wherein reflection densities of a mark recorded 
on recording paper and a white ground part of the 
recording paper are detected, and a reflection density 
difference between the mark and the white ground part 
is found so that judgement is less affected by a variation 
of a photoelectric sensor in sensitivity. 
CONSTITUTION: After forming a printing image on 
recording paper based on image data, a printing head 1 2 
forms a mark. Reflection densities of the mark and a 
white ground part of the recording paper are detected by 
a reflection density detection part 5. A reflection density 
range representing a difference between a maximum 
value and a minimum value with respect to the detected 
reflection densities is computed by a system control 
part 1. The reflection density range is compared with a 
threshold value previously stored in a RAM part 3. If the 
reflection density range is smaller than the threshold, 
exhaustion of ink is judged by the system control part 1 . 
A message of exhaustion of ink is displayed on an operation display part 4. 
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1 

E«RlJ:H3*|if*«r»ril-raia«*8l:S:*L, Eft®*;: 

hE»SS»c*5Vvc. Eft«»c^>^3E£»g»L 
T^-**#riW-*^-*E»¥afc, EMKKiBftS 

[M*«2] fltfER»»«tftW^a* s «JE-r-^Eft¥ 20 
at-ffi*5J:5Jc«j5fcL-C, R-^-^Eft^a-CE 
»«±<OE«6Hrtott3St^»Sflc^-^«rE»Lr. 

*3 J: Eft*ft<D a 

(o^mm^m-r^ c t zmtLk-Tznutm 1 e*&<t> 

[11*93] «T V^BE^^LTM^-^^S^VNT 
E«RlcH]#=lififcSr«j«i-6E»^aSr*U, EftMtc 
Eft $ ft* EP^ ©fcfc £ tfEft*S£> g lfeft £ ft^ft fc« 

^» o ^sita* k jfc o r >r > * wtizmfe-t 

^xyHEft8ti:^^ Hfcx-^fcS^TEft 30 
K»cEftS*tfcffl^iiiift^J:^Eft«<oe«ffl^R»ai 

flte*a*-*^»*tftu*ai:* Ks*t»s«a^a 

SrEtt-fS^U'y^teEit^a*, WER»««^> 

^Em^a tc e* $ * u y >^ m * *> * z ^m&\z 
ttER*«**m*a^ittEE»*ai-*t4s 

J: ? 3 r t ^#m<bi"6^ >^ y KEftg 

So 

[1**9(4] WESI**3B*o^ y hfiftSI 
lc*5ivt\ iiJ«x-^tcS^v^rEft^E^cEft$i^fcfP 

iE*^>f^^^*i7 hEft««^*5V^, ffifE^-^ 
Eft#a-eEft»»-^-^*E»L, ro-^-^isJitf 50 
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Eftffitf) & Jfc»<osat»S£&fcfctt-S r^lCfcoT-O 

tt. itrE^^a-c-<>'^§}n-c > fe5it®Sr^*t-6w 

[000 1] 

[S*-b&fiJffl»*F] *3893tt, 4*9*?=.? hEftS 
EftttlcEft$ttfcB3^®«i3it^E 

[0 0 0 2] 

^JttSr^mt* Z&Sik bTtt, WH¥2-2 21814 
ot^lt E«MrlK^Sfci:fcfc, fip^Ktl 

TE*-r*wtTN 6«OEft«S:ffl*r5«*SrS6it 

[0 0 0 3] EftMic-r-^ £EP3=bT>r 

V^fflix*r*ffl-r6*llt Ltlt #5l¥5-2 2 0 9 
7 3 #4*«E«<0 [ll^gfio^ > >7 at ^ Kttfttt 

ft«^>f v^*jfflffl<o^--^^as«r«*D^6. 

^^^^vK^^-^Eft«tC-r-^36?B3^$tb 

> KtEHKHUHJ-C* -5 <ir t ^^^^ K*r*W L 
[0 0 0 4] 

«*©«tv^*m*^*^«jto»tbttfc»fr»ctt. Eft 
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[ooo5] -tr-e, e®&uce» 

^-**&»»<0£^a**«r*«>* ttmirVIJ-cO 
[0 0 0 6] *fc, -f v^»Jx«r*U'f6»*lctt, W 

So' 

[0 0 0 7] ^-^E»**0>f ^^fflixlWi« 

«Sr«fflLfe«*<OE»3*»-*>oTWt, 

¥U;£LTl^a\ ESWKJcE«*tbfc^-^ttE«SrBE 

K»»*«r«mufc*. ^-**fi»ttttR»aflat*r 
flS-ClM^^y hE«*«*«*t-*::*«:@ 
[0 0 0 8] La»LttJ&*&* »**3©-f h 

»«t A/^e»«-c*>sfc«>, < ft 

v>T, E^fcE»S*tfcli*^ f --^*J:ifE«Roe 
»tt©K*ta*S:*fflLfc«K T-^iSJSjSJOKlfi 

ftgfflc*sv>T, E«Kfc^-**E»L*:«, 
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[0 0 0 9] 

U E^lcEft*Hfc8i^ir«^J:tJTO»tt(Z)e»« 

Jt-fS-f >^:?*y hES««K:*5i*T. fS^lc-T > 
^EESr*WLr^-^Sr*«i-5^-^E<R*at, 12 

a-eau £ ftfcsfta&oftfctt t ***w>«**i-K 
T»E«i-5*u*$/~itE«#afc* mekmuei' 

^ fflfBS^^ fcE« $ flit X Is y > a H ± 0 /]x $ V 

urn, -r^^ffltt^wsi-s-o^aivKw^at, 

left, -f ^^«*i"C*>«*Mi«r*«i-5***«i, £ 
[0 0 10] S*S2Et«)*Wli, ±iE^£«&-r 

ttEK»»*«kai#a3ftsiiirE^--^E»#«i 

-#£&5J:5K«j*L-C, EJN— *E»*a-CE«S 
±^E«SHrto«*(D#Sfjc^— ^*rE»UT, ATE 
KWMtftB WTK-^-^ is J: tfEIMfto (DK 
«MS:ftBt5wiS:»ait5. M*S3E«<&* 

a«:*L, E»R»c:Eft*nfcPpi?=W«*3j:UfE«Ro 

/jHtoiK t a-r k was u > v * * *b 5 s»a« 
^a^i:, RKitaa^^^otF8«Boa/jva«ra 

i-^ u y > |t«r^ ftEtt-f 5 ^ u y >^ »E«#a 
t'V^l/ y is*. ttE*#atCE« * *tfc * U ^ S/ 

r«a**at, inEsitaaiftu^a^mE 
[0011] n*«4et0)«na, tmwkMZMtk-t 

*3 J:cnEflbKoatt«BOSItaa«raUi-S i^:io 
50 T-O^SIix4:««*ixfc»*fctt:, It^lEtto^ 
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E«SK:^-*S:EftU wO|5»SHfc^-^*5«tLr 
[0 0 12] 

[f^ffl] M3ft*iE*<&«W"e«\ ^^sitaftuv^ 

0«FSfiHO*/MI Sr«f^ ^ y u y i/^flt 

K«^«fcK«LT*5<. £i\ Eft^aaW^B&Sr 

^-*Ea#«jMEaiRfc-f >^X*r«l* 

©^a**R»a**W*«a*awrs. fcfc, *H 

[0 0 13] »*«2lB*<D«W-ett, »*Sl<DfPffl 

WltSftf- * fc*^TE«*lcS^Ha«rra/Sr 
5 e fcfc, EttK±0BaaHrt0>e*0>»9f, 0)*. 
tf, B»SftfcB*aa©a«k:^-*E**«*MEa 

ft^a-e&ffi * r <£>^- * * j: t^|B^«(D e 

[0 0 14] M*«3E«<o*WT?li, R&fiSS&fci}^ 
«#E**«*H*J:*6J:3fc*rtU i^JBMta* 
^^^OK»«Ho*/h-teSr*i-^ u y z/^m&x ^ y 
•>*tnB1t*«K:Eltur*5<. £i\ E«*«^> 
* S^rRStt LTWa^-* fc*^-CB**UcHJ*aa 

<0i^aa<0«ai«:BM&"t-So zmc, E&^ad*E&« 

^ft^Uy->a.ffiE«^atcE1«Six*:^^2x^fl[i: 
[0015] flt*« 4 E«o*WCtt. MM 1-3© 



6 

u- * v^a«r* u y ^>^ffliate^aici5« ur 

&<<> *1\ E»¥a#-f ^ifcWHLTaaT*— * 
S. E»#«^»*mfc<o«*«r|»T-f*i:, S 

$*»g»aj^aa*E» $ ftfcs^iiHfcifc j: c5E»«^ s 

n^^WS-TS. err, >T:^#;h,fcffltS;txfc» 
*ICHU -r-^Ea^a^EfiWKlc^^^BESrWWb-C 

[0 0 16] jfcic, c tf>^-^*$ J: tfB»Ko&JftSJ<o 

R*ta**R*ta*aa*»tf*ai-*. sita 

>?Wti*W£-tZo >f Soft £ TOES *tfc 

*. 

20 [0017] 

[0018] 121 1 0 ^ IS&^SJi, 

4. s«ss^ffi^5, eftae. '*x7\z*LvxmiiL 

■a^*9»2li > EfiyiftfcEflR-rsiittT 5 - 

afflLfcRlta* (^^/Ht) £>*;*;ffi, */JH», ft 
^:ffi i: */J^a©J6tra-t-Rl*a* ^ >"^*5 J: ^ u y > 
^-1£^IE«i-6o «ff«*»4tt, ^f-^lcfcsa 

40 [0019] sitasi*m« s ^ b\z^ ^ta-fe ^i^- 

8. Hfi«St»9, H^ttStSl 0*3j:t^A/D = ^ 
-^1 l^J:o-c««S*LTV^5 0 ^m-fer^^Sii, « 
fttt 8 a ^— K-CE«HJCjt*flglt Ls Eft 

a*^>f*-K©a««:««L-c, a*a«r*3ws. 

HSEffiSt* 1 0 tt, S*a8 bco^^ y^«»«ra*a 
JEJcX»'t"5 0 A/D3W<-^1 Hi, ^mir>"^8 
OttJ^jaaESr^^^-^^A/D^abT^ 7tc 
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[0 0 2 0] 6 Jl, >f is* y h*S:<oiBfta 

T£>9, £ e>fC x Efl^y K12, CR*-^ 1 3, L 

f^~* i 4K£ot*j«£*i,-cv^ 0 ^yKi2 

-fZWP-tZo CR^e-*l3fi, PP^^Kl2^r 
^^lE^^^Sdr^^x^f ^^-^^fc^o LF 10 

[0 0 2 1] 0 2*1, (iff;*^ 175^4) £>-H 

f5&£&6 Ji, EP^y Kl 2, CR^ 1 3, L 
F^~? 1 4, M&u — y 15, M SV^/bh 1 

Xt^o 4*5, EP^^y K12, CR^E— * 1 3, LF 20 
1 4KotNTfi(3 l&&mi,X%LWLtz(DX, * 

[0022] mm*-? 1 5 «\ mmmft^ n&aaiw 

H?®jLT!5$^ft2 0^«e^i"5o S^^/UM 6 
tt* EP^* Kl 2^^1t^icPp^tcjii9:ic^®!, 

%}^m&& <t xtmmm. a mn<o^m& z& tb-r s sit 

[0 0 2 3] (H^J 1 ) *JUkfl Oft** 1 , 2) 

hi, zxmm^t^i/v-v^v Ywmkw&kJ* 

2) 04^ffi#£AttttfclfcW^a. 0 311, *»W*> 
— ^ Kl 2(c < toTIE»j!ft±(c:^$nfe^-^«t^ 

[0 0 2 4] 0 3l:,TfJ:3^ £1\ -B^Kl 2 
t^o Tf5»*8lc±ll4 v * L^HUciEv ^—?3lt>m 

EP3 2 0*iS(c*3S*BB*i-5i:I^^csat»«tftffllf|$ 

^^■tttt«Pid»6>*BJ3 3arfiiK:fTfc*t5. Sctc, 
tv^^^Timicit e«UR3 0^HK£«r 

50 
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[0 0 2 5] B4(t **w<o-S8»«i-e*)-B-r V^v? 
L^IMcifil^— ^3 l£J?=£Lrt:«, #1Hr^U-8lC 

[0 0 2 6] 0511, WUffil-eJbS-f v^s? 

ME»swc*>v^r, fs y hm±xm^Ly t -^<r>m 

*&»Tl*1t&\z % ^^^Lt, KttXAffettlft 

5 1 Sr^-TSo Mfe^-* 5 1 OSiSMT 

-Ctt, Kl 2***63 5 2 

»TUct(0^t5 0 Rtc, fip^y Kl 2jWM«t 

<D3zM\ZfgmT^—? 5 3 SrB*?i"-5. RlC, 

M«m 1 11, eflbKttatjr A^IBMK 5 0 «r»»1- 5 i 

JCtt, ia«R5 0<DJ82IS:flcihi--5. 
[0 0 2 7] *fc, mT^oftlffioslUfttcttitT 
*#4^»*K:WU 05 (b) 

ig*-e^ftUl^efeffLfc«lci^— ^^rfp^L, Srtfcx 

- * <ommtm*ffl&<Dmmr<o t # ^ . 

*«^6flllcfll^ot»Lt^«iq>-C»TLfcl 
[0 0 2 8] 0 6J1, SIM[«|T?*S>r^^ 

lcJ:or-7-^$r^f ^ (MSI) 8 
[0 0 2 9] Wc x LF^t-^ 2 3\Z£->?xmW)£fr1t 

*&-t*e i: * *> tcs*tas^ffisis 5 -emu $ 
to^v^y ^?W)tt&Mtti-tz 0 Wis 2) . j^jc, 
KEjs^ty^yy^f-^^ait^ (teas 3) . 

LTRAM§5 3tCiH«i-^ (MS 4) 0 J^tc, S:IhI(0 
v^-^irlftU-t-s (MS 5) 0 Hk\z^ z 
<DD->--7}) V^t-^ t R AM£|$ 3 tC|S«S*tfc**tt 
££J£igH-S (MS 6) o 
[0 0 3 0] MS 6-C\ f-^^y 
X r> t>*#iMt^cil, -^>^y isifr— *&Mt*:mh 
L-C5c^**ffl[i:«»LrRAMS3Jcia«i-5 (M 
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S7) o Mset, fy/!)y^f-^m 
^x-?£RAM&3lcE«£ixrt: 

tcl5tS-T£ *IS9) 0 MIS8-e, 

fo 031] ftir, v-^^A^jp^ii^^i^^yi; 
^^iHjssr^^^y >^Lit^i>^m-r^ (mis i 

v^w^ia*. ^iS5i:i5, -*\ Ms i o 

7-*<D-r>7V >-y®tt&Wit1-Z> WIS 1 1) 0 
[0 0 3 2] is*TJ*mW&l li> RAMS 3 IC 

2) 0 mz, ro^aS^Vv^^RAMSSJc^feia 

WIS 13) „ M 

IS13^ I»»«l/y^^l/7Vafi^i^ 

^r^y-r^o mis i 3T% ^tagi^v^* 
ff**«4icw y^mTfcitta^ts (mis 

1 6) 0 

[0033] z<D£?iz y *nmm a»*ju) -c«, 

^{l$:RAM33 (^Ur>»ttBt?H!) KHEttLT 

K»*«u^^ifJ!)RAMS3 U^i^ffiEti^ 
[0 0 3 4] Sot, ES*fc:EftLfc^--*:fcJ:tfE 
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12 (^-^Eflk^S) &H*ifc6J:5lcflWS-J-s 0 
*1\ H)*>^K12 (Eflfc^S) AWv^3ESr«»L 

[0 0 3 5] feoT, V^^OtL^ttl-fe^Srff^y 

io Kfc-«ctftaj:3jc«ii*L-c, EttK_h6>E*ttBrt 

[0 0 3 6] (9HKW2) (IS*^3, 4) t> 

1 * isMwa 1 , 2-cRHt^^5;*yna5i 

(MjRas, 4) (OW»»»«r**tt^RWi-s. El 7 
20 W\ ttW<0-S»«tfc5^y^^y FEfeXKK: 

[003 7] 07 \Z7F-r£ 0 \Z. £1\ 8J*^y K 1 2 
tcJ:oTiii«x-^<O^S:§S*&^-5 (MIS 2 1) e 

sit»a^tH§e5T?^tB$tvfcRitasoi^>^ 
»>rvbft*mk-rz (MS2 2), sac, lEgo 

♦v^P^^-^fcKkB-f-a (M3®S 2 3) 0 £3b\ 
/h«i:LTRAMtt3lcE«tS WIS2 4) e 

[0038] wc.. ^{HicD^v'^y &&m-t 

5 (Mis 2 5) o :^)fy7'y y^r-^^R 
AMS3JcEtt^ttfcS^flttritS-t-6 (MIS 2 

6) . MIS2 6-C, f^!ly^f-^««J:9 

5cO**fl^«ifcLTRAM«3fcE*-rS (MIS 2 

7) 0 MIS 2 6 t\ ^fT-f&Ert: 
40 «S:jBx.*t^»&lctt, RAMas^g^it^^^** 

«»U *£RAM»3lCES$;ftfc 
*/htt<Offl[Sr«:tSki--5 (MIS 2 8) . MIS2 8X*. 

S3fcEtS-r5 (MIS 2 9) 0 MIS2 8T% 

v>7v>?7-fi&&'m&>±<z>m&zi* y rams 

[0 0 3 9] W&lr-? (Dft^timT l^tzti^fr 

mWrfZ (MIS 3 0) 0 MIS3 0T\ lrt£:r-*<0 
50 R3^^TU-CV^^^^ICH X MIS 2 5\zMZ a ~ 
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S7) 0 tons 6 -e, fy^yy^r-^^ 
SHMfiOte£Jt»"t"3 (tons 8) 0 tonS8t\ V> 

iciEttrrs (tons 9) . tons 8 -e, ^v^y 
[0031] isxTJ*mm&i&mfe<nv>-?}) io 

v^0»Sr*>^y >^Lfcd*5***|Wrr6 (tons 1 
o) . tonsio-c, mfew^?}) ^emmc«l-c 
v^^jfrfrfctt. tons 5[ci6o tons i o 

x-^o-^>^y >?mtt*&±i-z> (msi i) 0 

[0 0 3 2] ^*xASH»»lf±, RAMS3 3JC 

^&fii^^£RAM$i$3icEtgl-5 (tons i 

2) 0 jfclC, CO&^&gu^^RAMg&SlC^E 20 
*Sixfe^Uy^*fl[i:SrW:«-r-5 (tons 1 3) 0 to 
IS131?, aSl^^^i/^^^^iA 

few:, >r **ij«l-c, 4>?<D$)ti<Dm&#m 
zm-T-tZo tons i3t> sftaiau'V^^ 

fp*^«4i^ v^9jnT?*)5fl»as:*^i-s (tons 

1 6) 0 

[0 0 3 3] CO*?^ *HJfi« (M*Bl) -CHt, 
^•H^R AM^fB 3 (*Uy^3.«B1t*«) KESLT 30 

t6o 8J*^^K12 (▼-^H»*t) #E« 

RtJ«Sl^^£:T£>RAM£i$3 (^U^v-^MEtt^ 
[0 0 3 4] Sot, E«KKlE»Lfc^--**5.i:tfE 

co<t9ic s *n«0y (»*^2) T-tt, SttiSS^ffi 
&5 CSMSttMU^A) oft«-fe^8dSBi^y K 50 
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rH«x-^fcS^v^E&»*cW^ili«Sr^-r5o 
&lc. E*Sixfc»*!B4fc^itliK:»^y K12 
— *Eft^I» ^EflttK^-O^aESrWitur^— ^4: 

[0035] got, -f >^«ai4*ia-fe^*fcHJ*^y 

K£ ? K«/SLT, eflbKJtOBftttHA 

^m^TE^-r-Sw^^^ih-r^r sj*^* 

Met* -5. 

[0036] (njs«2) *nmm omis, 4) t 

(IMPS 3, 4) «)WI»»«rA#»tliW!t5. (2 7 
tit, **Mo-ltllSW"C*>5-f s?* * hEftKWc 

[0 0 3 7] 0 7C^tj:9l:, EP^—:y Kl 2 

tc^oTiSttx-^ow^iB&r* (tons 2 Do 

y >^»f^S:BB*fef 5 (tons 2 2) 0 &Jc N lie] SO 

f-^y v^-^*r«a-j-s (tons 2 3) 0 

icoi^^fy/y ^t 5 — *ti: % E^Eo^^JIg 
«*OE«»aftiS*lp3«^e»»4:tftW LfcSaf»&"C 

/h«^LTRAMtt3JCE*-f* (tons 2 4) . 
[0 0 3 8] ft{C, ftlElcO-^^^y ^^—^Srttffi-t- 

5 (tons 2 5) o ^tc, coi^v^y >^-^^r 

AMffl3^E«Sttfe**ttSrlt«-t-* (tons 2 

6) 0 tons 2 6 -e, ^>ry v^-^^^hj: r> 

7co^^^g^LTRAM^3tcEtii-5 (tons 2 

7) o — tons 2 6 t% tyyy v^-^is** 

fiESrS^^V^^tctt, RAMS3 0SM«:^*^ 
ifv^y v^-^i:RAM«3Jc:l51tStLfc 

*/httottS:it«i-5 (tons 2 8) e tons 2 8 T% 

^^-^^r^/hMi: LX5cO*/htti:llJftu-CRAM 

SB3{cEtt-f5 (tons 2 9) 0 tons 2 8 T% 

[0039] mfor— ^©swwjtfca^ 
(tons 30) o tons3ot\ u^x-^o 

fP^^TtTV^/ < ^V^^|c^j: s tonS2 5(cM5 0 - 
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^ftffSrffifc-*-* (ttSS 3 1) o ftl-> ^rAffl 
WWlli, RAM«3JcE«Snfc**ttt*/Mtoa 
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